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A coating (1, 30) resistant to scratching for 
a plastic substrate (20), comprises a number of 
components including an inorganic polymer (2) and 
an inorganic filler (3) wherein at least all but one 
of the components have a particle size towards 
the tower range of or below the wavelength of 
visible light. Such a coating (I, 30) has a single 
effective refractive index and problems associated 
with matching the refractive indexes of the individual components of the coating (1, 30) are avoided. The coating (1, 30) is particularly 
advantageous in applications where it is subject to temperature changes, for example on automotive glazings which are subject to climatic 
changes in temperature. The surface durability of the coating (1. 30) may be enhanced by exposing at least part of its surface to a plasma 
trcauncnt process. 
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CoatinR for Plastic Substrate 

Technical Field 

This invention relates to a coating resistant to scratching and in particular to 
plastic glazings for automotive use which incorporate such a coating. 

Background Art 

Glazings for automotive use conventionally comprise safety glass which may be 
laminated (widely used for windscreens) or toughened (widely used for sidelights and 
backlights). The desire to improve vehicle fuel consumption makes it desirable to 
provide an automotive glazing lighter in weight than a conventional automotive 
glazing, whilst maintaining the structural rigidity and toughness required in 
automotive glazings. 

Plastic glazings for vehicles have been tried with limited success. Such 
glazings generally comprise a synthetic resin, such as polycarbonate or acrylic, which 
has a lower density than glass. However these synthetic resins have poor resistance to 
scratching, that is abrasion resistance (resistance to marking by an abrasive pad) 
and/or scratch resistance (resistance to a permanent visible scratch from a point load), 
and their surface durability may be improved by application of a coating resistant to 
scratching. Conventional thin (1 to 10 fim) hard coats such as siloxane have been 
applied to the surface of plastic glazings by dip coating, but their application is costly 
and time consuming. 

GB 2305890 discloses an alternative metihiod of providing a coating resistant to 
scratching on a plastic substrate. A mixture of a resin and a glass filler form a hard 
coating on the substrate surface which is resistant to scratching. In applications where 
the transmission of visible light through the substrate is required, such as automotive 
glazings, this coating may cause problems. It is unportant that the refractive index of 
both the resin and the glass filler correspond because a mismatch between them leads 
to haze in the glazing. Matching the refractive indexes of these materials is difficult 
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and even it matched, the temperature dependence of refractive index is unlikely to be 
the same for both materials, and so haze develops in the glazing as the temperature 
changes. This problem is particularly prevalent in outdoor glazings which are subject 
to climatic changes in temperature. 

We have found that selection of the components of a coating resistant to 
scratching with appropriate particle size (ie diameter), eliminates the need to match 
the refractive indexes of those components. 

Disclosure of the Invention 

According to a first aspect of the invention there is provided a coating resistant 
to scratching for a plastic substrate, the coating comprising a plurality of components 
including an inorganic polymer and an inorganic filler wherein at most only one of the 
components has a particle size towards the lower range of or above the wavelength of 
visible light. The coating has a single effective refiactive index and the 
aforementioned problems associated with matching the refiactive indexes of the 
individual components are avoided. Such a coating is particularly advantageous in 
applications where the coating is subject to temperature changes, for example on 
automotive glazings which are subject to climatic changes in temperature. 

Other components that may be incorporated into the coating include 
hydrophobic additives, hydrophilic additives, anti-static additives and/or 
photocatalytic additives. In each case die additive should have a particle size below or 
towards the lower range of the wavelength of visible light. 

The inorganic polymer may be thermoplastic which enables the coating to be 
applied to a plastic substrate by a number of methods, such as laminating a 
preformed film of the coating to the substrate, co-extruding a film of the coating with 
the plastic substrate, or by a multiple injection moulding method. 

The coating may have a thickness of at least 0.05mm and preferably has a 
thickness of at least O.I mm. 
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The inorganic polymer is preferably a silicone resin and the inorganic filler is 
preferably colloidal silica having a particle size less than about 500 nm. 

The coating may be exposed to a plasma treatment process to decompose the 
inorganic polymer to its organic oxide. The plasma treatment modifies the surface of 
the coating in such a way to enhance its resistance to scratching. Particularly in the 
case where the inorganic polymer comprises a silicone resin, the silicone resin 
decomposes to silica which is well known to have excellent resistance to scratching. 

The inorganic oxide of the plasma treated surface may have a thickness of at 
least 5 nm providing an extremely thin surface which is particularly resistant to 
scratching. 

The coating may also include an ultra-violet absorbing or reflecting species. 

According to a second aspect of the invention there is provided a plastic 
glazing comprising a plastic substrate having a coating according to the first aspect of 
the invention applied to at least one of its surfaces. 

An adhesive having a low modulus (one having a tensile modulus of less than 
about lOOMPa, preferably less than lOMPa) may be employed to improve the 
adhesion between the coating and the substrate. The low modulus layer is also 
believed to enhance the energy absorption and impact resistance of the glazing by at 
least reducing or preventing cracks propagating fi-om the coating through to the 
substrate by blunting the crack tip. 

The coating may surround the plastic substrate so that each surface of the 
glazing is resistant to scratching. 

The plastic substrate is preferably impact resistant and polycarbonate is a 
particularly suitable material. 

Plastic glazings according to the invention may be at least 3mm thick and in 
certain applications it may be desirable for them to have a greater thickness. For 
example they may be installed into the openings of vehicles in which the width of the 
glazing channels is nominally 4mm or 5mm or more. 



3 



wo 00/06633 PCT/GB99/02414 

Use ot the structure of the present invention permits the production ot durable 
plastic glazings, including curved glazings, which are suitable for automotive use 
The glazing may further include at least one ultra-violet (uv) absorbing or 
reflecting layer which when the glazing is fitted into a vehicle, may serve to protect 
the interior of the vehicle from degradation by sunlight. In addition the uv absorbing 
or reflecting species may serve to protect an aromatic plastic substrate (one that 
includes aromatic units in the polymer chains), such as polycarbonate, which tends to 
degrade on exposure to uv radiation. 

According to a third aspect of the invention there is provided a method of 
forming a plastic glazing by multiple injection moulding comprising the steps of 
injecting a skin material into a mould, the skin material comprising a plurality of 
components including an inorganic polymer and an inorganic filler and at most only 
one of the components has a particle size towards the lower range of or above the 
wavelength of visible light, injecting a plastic substrate material into the mould which 
forces the skin material to the surfaces of the mould such that in the finished glazing 
the skin material forms a coating which surrounds the plastic substrate. As the glazing 
is injection moulded it may be manufactured in a variety of shapes with a surface 
finish dictated by the surface of the mould cavity without the need for a clean 
environment. In particular curved glazings suitable for automotive use may be 
manufactured. 

A low modulus material may be injected into the mould after the injection of 
the skin material and before injection of the plastic substrate material so that in the 
finished glazing the low modulus material is located between the coating and the 
plastic substrate. The low modulus layer may improve the adhesion between the skin 
and the substrate and may enhance the energy absorption and impact resistance of the 
glazing by at least reducing or preventing cracks propagating from the coating through 
to the substrate by blunting the crack tip. 

The skin material may comprise a silicone resin and the inorganic filler may 
comprise colloidal silica having a particle size less than about SOOnm. 

4 
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I he method preferably "comprises the further step of exposing at least one 
surface of the glazing to a plasma treatment process which causes the inorganic 
polymer to decompose to its inorganic oxide. In the case when the skin material 
comprises a silicone resin, the plasma treatment decomposes the silicone to silica 
which has a good finish and is well known to have excellent resistance to scratching. 

Brief Description of the Drawings 

Figure 1 and 2 are enlarged schematic cross sections of a coating according to 
the invention. 

Figures 3 and 4 are schematic cross sections of a dual injection moulding 
system for moulding a glazing according to an embodiment of the invention. 

Figure 5 is a schematic cross section of an injection moulded glazing 
according to an embodiment of the invention. 

Figure 6 is a schematic cross section of a the glazing of Figure 5 which has 
been exposed to a plasma treatment process. 

Figure 7 is a schematic cross section of an injection moulded glazing 
according to another embodiment of the invention which has been exposed to a 
plasma treatment process. 

Description 

A coating resistant to scratching which is suitable for use on a plastic glazing, 
in particular an automotive glazing, is shown in Figure 1 . For simplicity, only 
specimen particles of the components of the coating are shown in Figures 1 and 2. The 
coating 1 may have a thickness t of at least 0.05mm but preferably is at least 0.1mm 
thick. The coating comprises a random mixture of an inorganic polymer 2 such as a 
silicone resin, for example polydimethylsiloxane, and an inorganic filler 3 such as 
colloidal silica. The inorganic filler has a particle size towards the lower range of or 
below the wavelength of visible light (400 - 700nm) and typically colloidal silica has 
a particle size of less than about SOOnm and commonly less than about 1 OOnm. The 
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polydimelhylsiloxane may comprise between about 20% to 80 % by weight of the 
coating with the remainder comprising colloidal sihca. Preferably the proportion is 
about 50% of each. Such a coating has a single effective refractive index and 
problems concerned with matching the refractive indexes of the individual 
components are avoided. This is particularly advantageous in situations where the 
coating is subject to temperature changes, for example on automotive glazings which 
are subject to climatic changes in temperature. If more than one of the components of 
the coating has a particle size above the lower range of visible light then the refractive 
indexes of those components would need to be matched or haze would develop in the 
glazing. Even if their refractive indexes were matched it is likely that haze would 
develop as the temperature changes because the temperature dependence of refractive 
index is unlikely to be the same for each component. 

It will be appreciated that relatively small quantities of other components may 
be incorporated into the coating to provide the coating with additional properties. For 
example pigments and/or dyes may be incorporated to provide a tint or solar control 
properties, especially uv protection, to the coating (and hence a glazing when applied 
thereto). When the coating is applied to a plastic glazing which is fitted into a vehicle, 
the uv absorbing or reflecting species may serve to protect the interior of the vehicle 
from degradation by simlight. In addition, the uv absorbing or reflecting species may 
serve to protect an aromatic plastic substrate (one that includes aromatic units in the 
polymer chains), such as polycarbonate, which tends to degrade on exposure to uv 
radiation. Hydrophobic additives (such as a fluorinated compound to impart anti- 
soiling and rain shedding properties), hydrophilic additives (such as a surfactant for 
anti misting properties), anti-static additives and/ or photocatalytic additives(such as 
titanium dioxide in anatase form for self cleaning properties) are examples of ftuther 
components which may be incorporated into the coating. In each case the additive 
should have a particle size towards the lower range of or below the wavelength of 
visible light to avoid the aforementioned problems concerned with matching the 
refractive indexes of the individual components of the coating. 
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The surface durability of the coating may be enhanced by exposing a surtace 
of the coating to a plasma treatment process to modify its surface, and a coating which 
has been so treated is shown in Figure 2. A suitable plasma system known to those 
skilled in the art is used in which the outer surface of the inorganic polymer 
decomposes to its inorganic oxide. The plasma gas is an oxidising gas such as air or 
oxygen. The coating is exposed to the plasma treatment for a time sufficient to allow 
an oxide layer 5 having a thickness of at least 5nm to be formed at the surface, but it 
will be appreciated that thicker layers, for example up to lOOnm, may be desirable in 
certain applications to improve further the surface hardness and resistance to 
scratching. In the case where the inorganic polymer 2 comprises polydimethylsiloxane 
and the inorganic filler 3 comprises colloidal silica having a particle size less than 
about 500 nm, the plasma treatment process causes the polydimethylsiloxane to 
decompose to silica which has a good finish and is well known to be particularly 
resistant to scratching, and the coating is suitable for use in automotive glazings 
which require this property. 

The inorganic polymer component of the coating may be a thermoset material 
but is preferably a thermoplastic material which enables the coating to be applied to a 
suitable plastic substrate, such as polycarbonate or acrylic, by a number of methods. 
The coating may be formed as a film by conventional methods such as extrusion or 
blow moulding, and the film may be adhered to the substrate by heating under 
pressure. Adhesion may be improved by bonding the coating to the substrate with a 
suitable low modulus adhesive layer, for example a preformed interlayer having a 
tensile modulus of less than about lOOMPa and preferably less than lOMPa, 
Polyurethane or PVB are suitable adhesive layers, and a thickness of as little as 10 
microns and ideally about 100 microns can be used for this purpose, although the 
ready availability of these materials in greater thickness, eg 0.3 8mm, may make it 
more convenient to use somewhat thicker layers than is necessary. 

The use of a low modulus adhesive layer improves the adhesion between the 
coating and the substrate and has the added advantage of enhancing the energy 

7 
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absorption and impact resistance of the glazing. It is believed thai tne low moauius 
adhesive at least reduces or prevents cracks propagating from the coating through to 
the substrate by blunting the crack tip. 

In an alternative method the coating and plastic substrate (and adhesive layer 
if desired) may be coextruded and then cut to shape to form a glazing. 

A coated plastic glazing may also be formed by a multiple injection moulding 
method which is used to form multi layered products. Referring to Figures 3 to 7, a 
mould 10 comprises mould sections 12 and 14 defining a mould cavity 1 6, and is 
mounted on a multiple injection moulding machine of known type. Such machines are 
available in commerce from Battenfeld Fischer of Lohmar, Germany. A skin material 
18 comprising a mixture of an inorganic polymer such as a silicone resin, for example 
polydimethylsiloxane, and an inorganic filler such as colloidal silica having a particle 
size of less than about 500 nm, is firstly injected into cavity 16 slightly ahead of a 
core material 20 such as polycarbonate. Injection of the core material 20 forces the 
skin material to the periphery of the cavity to the extent that on completion of the 
injecting, the skin material 1 8 surrounds the core material 20 in the fonn of a coating 
30. The moulded composite 3 1 is cured prior to removal from the mould. 

The amount of skin material is chosen such that in the finished glazing its 
thickness is as least 0.05mm and preferably at least 0.1 mm. The 
polydimethylsiloxane may comprise between about 20% to 80 % by weight of the 
skin material with the remainder comprising colloidal silica. Preferably the proportion 
is about 50% of each. 

It will be appreciated that other components may be incorporated into the skin 
material to provide the coating with additional properties. For example pigments and 
or dyes may be incorporated to provide a tint or solar control properties, especially uv 
protection, to the coating (and hence the glazing). Odier components that may be 
incorporated include hydrophobic additives, hydrophilic additives, anti-static 
additives and/or photocatalytic additives. As previously described with reference to 
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the coating as such, in each case the additive should have a particle size towards me 
lower range of or below the wavelength of visible light. 

The surface durability of the glazing may be enhanced by exposing at least one 
of its major surfaces to a plasma treatment process as hereinbefore described to 
modify the surface of the coating. Figure 6 (not to scale) shows such a gla2dng which 
has had all of its surfaces exposed to a plasma treatment and comprises an outer silica 
layer 32, a layer 30 comprising a mixture of polydimethylsiloxane and colloidal silica 
and a layer 20 of polycarbonate. It will be appreciated that if desired only one surface 
of the glazing may be exposed to plasma treatment, for example by masking all but 
one surface prior to the plasma treatment, so that only one surface of the glazing has a 
silica surface. Such a glazing is particularly suitable as an automotive glazing with the 
silica surface outermost thereby avoiding dangerous spall within the vehicle when 
impact of the glazing occurs. 

The glazing may also include a low modulus adhesive layer 34 having a 
tensile modulus of less than about lOOMPa and preferably less than lOMPa between 
the core and the skin by injecting the low modulus material after injection of the skin 
material and before injection of the core material. Polyurethane or P VB are examples 
of suitable low modulus materials and an amount of such material is selected so that 
in the finished glazing its thickness is as little as 10 microns, although ideally a 
thickness of 100 microns or more may be used. 

As the glazing is formed by moulding it may be manufactured in a variety of 
shapes with a surface finish dictated by the surface of the mould cavity without the 
need for a clean environment. In particular curved glazings suitable for automotive 
use may be manufactured. 

Glazings in accordance with the present invention may be manufactured at 
thicknesses suitable to be fitted into openings, especially motor vehicle openings, 
designed to be glazed with conventional nominal 3mm glazings. However some 
automotive glazings are designed to be glazed with glazings nominally 4mm or 5mm 
or more and so the glazing may be up to 5mm or more. 

9 
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It will be appreciated that solar control materials, such as uv absorbing or 
reflecting species, may be loaded into a component of the glazing other than the 
coating to provide the glazing with desirable solar control properties. The glazing may 
include a specific uv absorbing or reflectmg layer but preferably the uv absorbing or 
reflecting species is loaded into at least one of the components of the glazing, in 
particular the low modulus layer. An infra red absorbing or reflecting species may 
likewise be incorporated into a component of the glazing. 
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Claims 

1 . A coating (1, 30) resistant to scratching for a plastic substrate (20), the coating (I, 
30) comprising a plurality of components including an inorganic polymer (2) and 
an inorganic filler (3) wherein at most only one of the components has a particle 
size towards the lower range of or above the wavelength of visible light. 

2. A coating (1 , 30) as claimed in claim 1 wherein the inorganic polymer (2) is 
thermoplastic, 

3 . A coating (1,30) as claimed in claim 1 or claim 2 having a thickness of at least 
0.05 mm. 

4. A coating (1 , 30) as claimed in any preceding claim wherein the inorganic filler 
(3) comprises colloidal silica having a particle size less than about 500 nm. 

5. A coating (1, 30) as claimed in any preceding claim wherein the inorganic 
polymer (2) comprises a silicone resin. 

6. A coating (1, 30) as claimed in any preceding claim wherein at least part of the 
surface of the coating is exposed to a plasma treatment process causing the 
inorganic polymer (2) to decompose to its inorganic oxide. 

7. A coating (1 , 30) as claimed in claim 6 when dependent on claim 5 wherein the 
inorganic oxide is silica. 

8. A coating (1 , 30) as claimed in claim 6 or claim 7 wherein the inorganic oxide 
has a thickness of at least 5 nm. 
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9. A coating (1, 30) as claimed in any preceding claim including an ultra-violet 
absorbing or reflecting species. 



10. A plastic glazing (31) comprising a plastic substrate (20) having a coating (1, 30) 
as claimed in any of claims 1 to claim 9 applied to at least one of its surfaces. 

1 1. A plastic glazing (31) as claimed in claim 10 wherein a low modulus adhesive 
(34) bonds the coating to the substrate. 

12. A plastic glazing (3 1) as claimed in claim 10 or claim 1 1 wherein the coating (1 , 
30) surrounds the plastic substrate (20). 

13. A plastic glazing (3 1) as claimed in any of claims 10 to 12 wherein the plastic 
substrate (20) is impact resistant. 

14. A plastic glazing (31) as claimed in claim 13 wherein the plastic substrate (20) is 
polycarbonate. 

15. A plastic glazing (3 1) as claimed in any of claims 10 to 14 wherein the glazing 
has a thickness of at least 3 mm. 

16. A curved plastic glazing (31) as claimed in any of claims 10 to 16. 

17. An automotive plastic glazing (31) as claimed in any of claims 10 to 17. 

1 8. An automotive plastic glazing (3 1 ) as claimed in claim 1 8 having solar control 
properties. 



12 



wo 00/06633 PCT/GB99/02414 

19. A plastic glazing (3 1) as claimed in any of claims 9 to 18 wherem the glazmg 
includes at least one ultra-violet absorbing or reflecting layer. 



20. A method of forming a plastic glazing (3 1) by multiple injection moulding 
comprising the steps of injectmg a skin material (18) into a mould (10), the skin 
material comprising a plurality of components including an inorganic polymer (2) 
and an inorganic filler (3) and at most only one of the components has a particle 
size towards the lower range of or above the wavelength of visible light, injecting 
a plastic substrate material (20) into the mould (10) which forces the skin material 
(18) to the surfaces of the mould (10) such that in the finished glazing (31) the 
skin material forms a coating (30) which surrounds tlie plastic substrate(20). 

21 . A method as claimed in claim 20 wherein a low modulus material (34) is injected 
into the mould (10) after injection of the skin material (18) and before injection of 
the plastic substrate material (20) so that in the flnished glazing (3 1 ) the low 
modulus material (34) is located between the coating (30) and the plastic 
substrate (20). 

22. A method as claimed in claim 20 or claim 2 1 wherein the inorganic filler (3) 
comprises colloidal silica having a particle size less than about 500 nm. 

23. A method as claimed in claim 22 wherein the inorganic polymer (2) comprises a 
silicone resin. 

24. A method as claimed in any of claims 20 to 23 wherein at least part of one 
surface of the glazing is exposed to a plasma treatment process causing the 
inorganic polymer (2) to decompose to its inorganic oxide. 
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25. A method as claimed in claim 24 when dependent on claim 23 wherein the 
inorganic oxide is silica. 



14 




SUBSTITUTE SHEET (RULE 26) 



wo 00/06633 



PCT/GB99/02414 





SUBSTITUTE SHEET (RULE 26) 



INTERNATIONAL SEARCH REPORT 



Into' onal Application No 

PCT/GB 99/02414 



A. CLASSIFICATION OF.SUajECT MATTER 

IPC 7 C08J7/04 C09D183/04 G02B1/10 



Accofding to International Patent Classification (IPC) or to both national classHicatlon and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classiflcatton ayalem followed by classification symbols) 

IPC 7 C08J C09D G02B 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 



Electronic data base consulted during the international search (name of data base and. where practical, search terms used) 



C. DOCUfUIENTS CONSIDERED TO BE RELEVANT 



Category ' Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



us 4 374 158 A (TANI6UCHI TAKASHI ET AL) 
15 February 1983 (1983-02-15) 
claims 1-19 

column 4, line 60 -column 5, line 44 

column 7, line 9 - line 42 

column 7, line 53 -column 8, line 8 



1-10 



US 5 385 955 A (TARSHIANI YASSIN Y 
31 January 1995 (1995-01-31) 
claim 1 

column 2, line 13 - line 27 
column 4, line 30 - line 39 

US 5 654 090 A (KAYANOKI HISAYUKI) 
5 August 1997 (1997-08-05) 
claims 1-5 



ET AL) 



1,3.4 



1-10 



-/-- 



m 



Further documents are listed In the continuation of box C. 



Patent family members are fisted in annex. 



* Special categories of cited documents : 

*A" document defining the general state of the an which is not 
considered to be of particular relevance 

"E" earlier document but published on or after the international 
liling data 

T " document which may throw doubts on priority claim(s) or 
which is cited to establish the publication date of another 
citation or other special reason (as specified) 

*0" document referring to an oral disclosure, use, exhibition or 
other means 

"P" document published prior to the international filing date but 
later than the priority data ciaimed 



T" later document published after the international filing date 
or priority date and not in conflict with the application but 
cited to understand the principle or theory undeilying the 

invention 

"X" document of particular relevance; the claimed invention 
cannot be considered novel or cannot be considered to 
involve an inventive step when the docunwnt is taken alone 

"y document of particular relevance; the claimed invention 
cannot be considered to involve an inventive step when the 
document is combined with one or more other such docu- 
ments, such combination being obvious to a person skiDad 
In ttie art. 

document member of the same patent family 



Date of the actual completion of the Intemational search 

18 October 1999 


Date of mailing of the intemational search report 

28/10/1999 


Name and mailing address of ttw ISA 

European Patent Office. P.B. 5818 Patenllaan 2 
NL-2280HVRij3wijk 
Tel. (+31-70) 340-2040, Tx. 31 651 epo nl. 
Fax: (+31-70) 340-3016 


Authorized officer 

Depljper, R 



f=iirm PCT/ISAQIO (sooond sheet) (July 1992) 



page 1 of 2 



INTERNATIONAL SEARCH REPORT 



tnte onal Application No 



PCT/GB 99/02414 



C.(Contlnuat{on) DOCUMENTS CONSIDERED TO BE RELEVANT 


Category • 


Citation of documant, with indicatloawhore appropriate, of Vna relevant passages 


Relevant to dalm No. 


A 


GB 2 010 879 A (OOU CORNING) 
4 July 1979 (1979-07-04) 
claim 1 

n;inp P lino 7 — lino Ifi 

paVjC 1 IMC / 1 IMC XU 


1 


A 


EP 0 266 225 A (HASHIMOTO FORMING KOGYO 
CO) 4 May 1988 (1988-05-04) 
claims 1-4 

page 2, line 30 -page 3, line 6 


1 


A 


WO 96 07525 A (ROVER GROUP ; SMITH GORDON 
FREDERICK (GB)) 14 March 1996 (1996-03-14) 
cited In the application 
claims 1-22 


1 


A 


EP 0 101 326 A (FOSTER GRANT CORP) 
22 February 1984 (1984-02-22) 
claims 1,5,6 
page 1, line 1 - line 7 
page 8, line 27 -page 9, line 6 
page 9, line 18 - line 38 


6 



Faim PCT/ISAfilO (coniinuatian of second sfwet) lJuly 1 992) 



page 2 of 2 



INTERNATIONAL SEARCH REPORT 

Infonnatlon on patent family members 



intc onal Application No 

PCT/GB 99/02414 



Patent document 




Publication 




Patent family 


Publication 


cited in search report 




date 




memt)er(8) 


date 


US 4374158 


A 


15-02-1983 


JP 


1341773 C 


14-10-1986 






JP 


C Tf Ail O A A 

57047330 A 


AO 1AAO 

18-03-1982 






JP 


f lAAf Aon n 

61006089 B 


Ail AA 1 AAf 

24-02-1986 






JP 


1426233 C 


At A A 1 AAA 

25-02-1988 






1 A 

JP 


56084729 A 


1 A t\1 1 AO 1 

10-07-1981 






JP 


60059250 B 


24-12-1985 






DE 


3042770 A 


04-06-1981 






FR 


O /I "7 AA 11 A 

2470977 A 


1A A^ 1A01 

12-06-1981 






A D 

GB 


2064987 A,D 


A A tiC 1 AO 1 

24-06-1981 


US 5385955 


A 


31-01-1995 


DE 


69317121 D 


AA AA 1 AAA 

02-04-1998 






DE 


69317121 T 


29-10-1998 






WO 


9410230 A 


11-05-1994 






EP 


A^^^AOA A 

0667880 A 


23-08-1995 






ES 


A-14ili^A 7 

2114162 T 


16-05-1998 


lie r^rAf\nf\ 

US 5654090 


A 


05-08-1997 


CN 


1113509 A 


20-12-1995 






DE 


19511627 A 


12-10-1995 






FR 


2718457 A 


13-10-1995 






JP 


7325201 A 


12-12-1995 






US 


5858077 A 


12-01-1999 


GB 2010879 


A 


04-07-1979 


BE 


873005 A 


22-06-1979 






CA 


1116771 A 


19-01-1982 






DE 


2855792 A 


28-06-1979 






FR 


2412595 A 


20-07-1979 






JP 


56041267 A 


17-04-1981 






JP 


1075857 C 


25-12-1981 






JP 


54087736 A 


1 A AT 1 ATA 

12-07-1979 






JP 


56018626 B 


AA AjI IrtO't 

30-04-1981 






US 


4197230 A 


08-04-1980 






US 


4223072 A 


16-09-1980 


tP 0Zo6225 


A 


04-05-1988 


JP 


63114957 A 


1 A AE* 1 A A A 

19-05-1988 






AU 


f*~T*TAA^ A 

577986 B 


A^ 1A 1AAA 

06-10-1988 






AU 


8014487 A 


A^ An lAAO 

26-05-1988 


wo 9607525 


A 


14-03-1996 


AU 


3394795 A . 


27-03-1996 






GB 


2305890 A,B 


23-04-1997 






GB 


2319744 A,B 


03-06-1998 


F*0 A 1 A 1 O A^ 

LP 0101326 


A 


22-02-1984 


US 


4435476 A 


06-03-1984 






NL 


8320282 A 


02-07-1984 






NL 


8320282 T 


02-07-1984 






AT 


904683 A 


15-05-1991 






AT 


904783 A 


15-05-1991 






CA 


1206117 A 


17-06-1986 






CA 


1204701 A 


20-05-1986 






DE 


3390170 T 


20-09-1984 






DE 


3390171 T 


06-09-1984 






EP 


0102224 A 


07-03-1984 






EP 


0U8527 A 


19-09-1984 






EP 


0116091 A 


22-08-1984 






GB 


2135213 A 


30-08-1984 






GB 


2135214 A,B 


30-08-1984 






JP 


59501668 T 


04-10-1984 






NL 


8320283 T 


02-07-1984 






WO 


8400721 A 


01-03-1984 



Forni PCT/lSA/210 (patent family annex) (July 1902) 



page 1 of 2 



INTERNATIONAL SEARCH REPORT 



Information on patent family members 



Inte lonal Application No 

PCT/GB 99/02414 



Patent document 
cited In search report 



Publication 
date 



Patent tamily 
meml)er(B) 



Publication 



EP 0101326 



WO 
US 
US 



8400722 A 
4503126 A 
4492733 A 



01-03-1984 
05-03-1985 
08-01-1985 



Foon PCT/tSAffilO (patent landy vmex) (July 1992) 



page 2 of 2 



